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METHOD OF MANUFACTURING QUANTUM FUEL SUCH AS LIQUID HYDRAZINE ^ 
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91135644 -jg- n ^. i^JL 

- U ^ %i ik :^ ' k ^ ^ ^ t M A ^ n ( High 
Energy Laser Generator) Mii-^lJik^th^^^ ( Short 
Pulsed Laser Photon) - ^ t ^ ^ A n ( Laser 
Amplifier) 'M. ^ i'l ^ f)^ ^ S % m t ^ ^ ^ t 
^ ^ ( High Energy Laser Photons) ' # J-x IK 

( Energy Level) ^^#.t^S C Ground Vibrational 
State) 'A 'it ^ 'B ^ ^ ( Two-photon Absorption) m ^ S. 
-iHK^t^^B (Excited Vibrational State) ffii ^ It. ^ ^ ^ 
^ - m ^ ^ ^, ( Hydrazine, 'fb ^ 5?i. ^ N 4) I # * 3f< ^ ^ 

1 0 "K. :^ ^ ^ 3fe ^ ^ 7t ^ 6<i ^ i ^ ^ ' & 'ilk % 

@. t, ^ T J^S ^ it ;^ i& ?R *'J ( Potential Energy 
Barrier) m^jii^^^^^'lt^ilik^m.fii^~&.^^ • 
^ ^ ^ ^ ( Diatomic Home-Molecule) ^ <& 

^^-^^^^^si-fk^i ' t n a It 1 -t* ^ ^ ^1? H 

7^ " ^X^^^mir '(^^fiJ&m ■ METHOD FOR MANUFACTURING HYDRA2LME) 

A method*' for manufacturing Hydrazine is ^• 
proposed. A short-pulse laser photon is emitted by a 
high energy laser generator and then excited through 
an laser amplifier to obtain high energy laser 
photon with 10' Joules. Hydrogen molecules in a 
hydrogen pressure tank attacked by the high energy 
laser photon allow the hydrogen molecules on the 
ground vibrational state absorbing two photons to 
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' (:%^n^&m ■ method for manufacturing hydrazine) /- 

jump to the "excited vibrational state, so as to 
produce a hydrazine raoIeculeC whose chemical formula 
NaHi) with nitrogen molecules. According to 
interaction of the two high energy laser photons 
having 10" Watt/cm- of pulse strength, hydrogen 
molecules on the ground vibrational state can easily 
surmount potential energy barrier to become hydrogen 
molecules on the excited vibrational state. 
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7^, ^ 5?X#8/5ffi* C«'Hfl;S^f| : METHOD FOR MANUFACTURING HK'DRAZINE:) / ' 

Therefore, cTlatomic horao-mo 1 ecul e can overcome tF?e 
physical limitation of absorbing single photon, so 
as to make hydrogen gas and nitrogen gas produce 
hydrazine without other undesirable side products. 




i ' ^mtim (3) 

^ - :■ # 'flrj . i^K $1 ^ ± m A ± if A ^ n € il: ^ t 

6^ ^ ll II ' S itb '71^ ^ -t- ii - ^ii >5 ^ p;5r 

^ ;^ o ^ lib ^ ID ^ ' j;^ 1^ t. -f^ il? J£ 6^ # -f^ 4^ 6 

^ t: ?l ° 

flrj ' J-X II ^ ^'J ffl ,^ ^ ^ ( Raschig Process) 

^ -fb # ;5- >i t it ° m ^ ( Ammonia, NH3) ^ H ^ 
( Sodium Hypochlor ide, HCIO2) a 4ft -fb #J > 

^ Bl $^ i§i i jSl Sl % ^ m ' # a ^ 5^ ^ 

i^n # ; ^ #'J ffi * ( Urea) ^ 4< li ^ li ^ 4'^ ffi ' ^ 

M n 3. --k sl j^i 'A ' ^^k^'itm^^i^m^Kmu 

« 4b ^ ;^ it ll ' * t Tl '■ ^ f ' JL 

# Pit > ^ 5'J ^ ' :^ a ^ ^ ^ ^ ^ ( A n i 1 i n e) ^ # # # 

^ ^ #7 > - IL 4b .S. ^ -to ^ # ^l--^^ ^ ± ^ • 1^ .^^ 4b 

S 1^ ^ ^iL # f% = ^ - ^ w ' a a ^ ^ * ^ 4 '1-4 t ii 

IL ' II >i?> * A H ^ a $ M H ?1 1^ ^ a ^ ' 

^ t it ^ ^ '71^ ' A it. ' Pit ^ f -f ^ # 6^ # ' ^ * * 
^ A a t ^ ( Quantum Theory) li li A H li J: # ^ 

if- 0i ^ ^ ■■ 

4^1 03 Wiberg;^ 197 9^ ^iij ^ "Diazene and other 
dinitrogen potential, proton a f f i n i t i e s " ( Z . 
Naturf 3 4B#J f 1 .3 8 5 J. 1 3 9 01 ) ' k ^ Si ^ €Vm 

t ^ JI ff^ ^ ir, 4 ' ^ 4SL ( Potential Energy) 4l «^ 4b 
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H,N>ffl[2 



HNNH 




-0.99eV 




0.99eV 

t, ^ II ^> -f- «iL J-X t >^ i # Ifp 4 CN 2 + 2 H 2 

-> N 2H 4 + t& ) ' ^ 7b .'>i^ - >^ t& 



( Activation Energy) ' Si ^ ^ "A '^t ^ 

t ^ 7t ^ ^fe t € ' * ^1 ;t ;R ( 1: a ( Ground 

Vibrational State) ) m ^ ^ ^ ^ M 'l± ( <^ 

,«i ( Excited Vibrational State) ) ffi^ ^ - t f^l 
4^ ( Intermediate Product) ' ^ ^ ^Sl it ^ ^ ^ 
m ^ % " i^J^ n ^ ^ $} ' ^ Pi- Si ^ ( & it ^ 

t, -f ) )t ^ jl^: ^1- i- fii ^ ;l3 «i. 4 ' -^n ^1 




i > if mum (5) 

^ ^ ^ m ^f, li S'J m :^ & 1^^ li -f ' * 4^ il 

ilit-^eL^^;^^?!'^^^ ( Molecular Complex) 

i 

! (.Intramolecular Relaxation Process) aA^^ 

4^ ( Dissociative Recombination) » itb^y^. S^#«l||■ 
^ '^^^ ^ 0 . 9 9t ^ ^ ^ ^ ^ ii ° 

'1^ -t'- IS: i|: T ' I. ^ H ^ /L % ?l ^ 

( Van der Waals Force) §^ ^4 'fi ^> -f- ^ 

( Diatomic Homo - Molecule) - ik ^ t ''Sl t !§: T ,^ ± ^ 
as l-t ■ k A ^ Bl M 'l± ^ ^ ^ ^ > ^ f 

t± a H ( Inert Gas) III -fj^i > ^ ;i »lt - 7t ^ ( Single 
Photon Absorption) it # ^ J. # 1 ; ^# 

^ ^ S ^ ^, ^ k "f- i ^ m ^ B ^ ) it M 

# H ' ^ ^ 0 . 9 Bt 4^ # ^ ^ >^ >^ ^ ^ J.j 

1 2 0 0 0 °K ' fln >t J-X - ;r >ir it « ^ *t ' ^ « 4 

^ t i4 /X >A ^ ^ ^ ;S -fb ^ u°a m >if. # ^-^ ' T Tfe S f 

P^l # - « 1 t ^ ^g. ^ JL ^ # 'f^ ^ #/ ^ 4# II t i4 ^ >t 0 

[ # S ] 

^ # a^. ^ ^ ^ i. 8^ ^ el: -f^ - ^ ^ # 14 ^b ;^ ;i 

Fr< f 'j ' 1 # ^ A a H a >^ m ^ ll ' a # 1^ il- a 

j: # ^ l^r ll 1^ IL t ii ^ ;i ' 

4^ # 0^ ^ ^ - S ^ ^ - 7^ /t ^ ^i-i? S 

f 0, -f^^ ' J-X ;{r^ t T # li ;R i- # i-x J£ # 1^ ^ £ B 
& ^ 4 t 3^ ^ >t ° 

1. ;^ _L il. a ^ 'fe g &^ ' # #'J ffl 
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i ^ ^^^tim (6) 

( Hydrazine, N 2H 4) t -fi^ € B ¥t ffn f^l #-^1^11:;^'* • 1.1 
ll t ii eL -I- a T # : 

-r^'ilffi«t&t*fl^ll( High Energy Laser 
Generator) H — M ^■^ t M ( Short Pulse Laser 
Source) - it ik t M a ^ff j;;^ # * ^> + ^ 4 ( 10^ 
% ^ Wl ) ^ ( Photon) 31! 4t - t 4t :^ A ^ 

( Laser Amp 1 i f i er) ; 

# # ' ^ U t ^ X n ^ ^ fA ^ ^ ( Flash Lamp 
Pump) '^i^ ^ M ^ ^ ' itn. ^ ^ ^f] ^ % ^ m.^-> ^ % % 

if Js; # * m f> -§■ ^ 4 ; 

^ 'A ' % ^ f> S n % ^ ^ ^ t 4t Tfe # ^ fi. 
M # 1^ II ' # -ft II Pi^ ^ 1. # ^ ( Ground 

Vibrational State) ^i. ^ i^ ^ ^ ( Two-photon 

Absorption) fii 51 ^ ^ # ti? «J , ( Excited 
Vibrational State) ; a &, 

i% % % ^ ^ % % II ( Liquid.. 

Nitrogen Tank) ^ • -fl. ;|jc # A ^> j[ # |i ^ # 

% t. ^ ^ it ^ ^ a .t- fl^ ii ' # >^ % 1% $L 

ivl $L %i ^ }^ ?k a ii ^ }ii # ^ 1^ @. # 1% ,t li ^ 

i«. ^ ir? Ii ' '73^ ^ iti it ^ # ll -f ^ ^i: # ^ l& S ' 
^ f$ M I. : ^? ^ ^ m k ^ ^ ^ }lk ^ 

ii X ^ ^ ifp li - a ^ ^it § 11^ li -fS -f^ # it ^ ' 

^ ^1- ^ rp ^tiik^ >^ A li .S. IL IL 1^ ^ -f 
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i > imtm (7) 

-f ' ^ ^ ^ ^ m t M ^ ( .il ^ 4^ ( Infrared 

Laser) ^ it .tn i^h it t 4t ( Far Infrared Laser) ) as 
T ' ;l^c^^^:Rr°^'licl&i7^^7ti^ ( Multiphoton Process 
) ^ 4^ ^% 'l± ^ ^ ^ ( Non-linear Optics Phenomena) 
^ ' t ^ 3k ^ ^ ± ^ ^ t M M !k ^ t M ^ A n 

^ ^ ^ £ w t ^ It ^ m ^ 'A ' itm.m^f-t^i 

^ A /ic ll ' i^. A 5> ( H ^ ) t& t 

^i: ^1- ^ >^ a. 'fi ^ ^& Pl^ ( # ^ H t, ^ 

;iic ^1- M n % ^ ^ ) ' m. ^ %i m ft - it ^ %^ 
-f ^ iL ^ ( lu ^ ) j: # it ^ 1^ ( ^^ M iL ) ^ 
ic ifp 4 ^ ^ ^ ^, -1^ ^ ii 'i-i ^ ^ ^ » 

^ - :^ m ' )-X t -f- >t IL H 1^ ll a i # ^. ^ Ifn 

ii • ^ 1^ ^ % it tk n k ± ^ ' it ^ t ^ M A 

Jk i% $^ it ^ m ' - ^ i^% 'A ^ ^ 

^ % in //T ^ ' ^ m ^ 5f< -f^ M ^4 ^ it a If, ..II t -f-^ 
-f^ M # fii f^l 4^ t it :^ >^ ' i^jt X ^ ^I, J, - ir? li t it 
» it iJ ^ ^ a T ^ ^ 

t ^ ' i ^ m t M £ ± n 10( High Energy Laser 
Generator) M - H t M si 'A ^.x 9h .it t It f r$ 1^ 

# 4=f it ' ii iif /:^> # ib #T # # * n % ^ 

( 1 0 = 4 ^ tl-O ^ t Tfe, ^ ( Laser Photon) 1 1 : -f^ 
^ -it ^7!? # ' ^ tfe f It Tfe J-^^ ^ ^ t It m tif 7t, 

( Short Pulse Laser Source) ik ° 
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i ^ i^mvim (8) 

# ^ • ^ m ik m ^ M n t M ^ ^ \ - t ^ x n 

12( Laser Amplifier) > t^t4=f^A^ 12^^-"^7t.iM^ 
t # 1 20^ - ?;lv it it ^ 1 21 ( Arc 1 amp, Flash lamp 
Pump) ' °^ 7b ^ t # 1 2 0i^ )t. # - "AJt ^ ^14 ^ f$ M 
It ( ^ SI ^ ) ' t t Tfe Hit ^ °^ Tfe. ^ f # 1 2 0 ' 
^^Ifell^/lTtFA^Tfe,:)^^ ( Cesium - Neon Arc Flashlamp 
Pump) ^ Si ^ ¥^ ^ fA ^ ^ ( Xenon-Potassium Arc 
Flashlamp Pump) ( -k^ m 1 2 ) ^ ^ - ^ ^ 

t # ^77- -f ^ H It ^t- ' $i i^J^ n t M ^ ^ lUt ^ ^ 

m ^ ^ ^ ^ ^ ^j^^ i- n % ^ m i- ^ ± ' a ^ # € ^ f> 

M W S n, 3. ^ ^ ^ B ^ ^ II' M ^ k 1^ n 13( Hydrogen 
Compr es sor) » 

^ ^ 2® m 7F • iL ^ # IStL ^ - ^ n ^ ^ I 3 OA - 
]^ ti n 131 ( Compressor) > M ^ # 1 3 1#, * f$ -isf a -fi ^ 
1 ^ *f ( Lucalox) ^ M ^ ^ m ^ », t ^ * # * fi: # ■§" 
^ 4 ^ fii Ife it 1 r It ^ A ^ # 1 3-^ it .^x ii ,t D 
( Far Infrared Window) 'A > tgaii#>-D ISO-f-^lffL 
H it ^ ^ 131' a >^ 1^ 6^1 t. ^ ,^ «i. it 

ir# ^ » jtb Bf ' >fi ^ f;!/ ( Ground Vibrational 
State) %tri ( Energy Level) ^ 'A ^ t yt 

^ 1 r t ffij m ^ ^ :ir ^ ^ i± ^ ;^ ^ 4a .^1 ( Excited 
Vibrational State) ( i-X T -ft # -it IL ^> -f ) = 
* t 4t it ^ 1 r #- * ,1^ t It 1 ± if 1 OA t 4t A E- 
1 2^ t iliL ji ^ fal T ( # * f t ( nanosecond, 




1 7060. p Id 



^ 12 I 



i ^ %mnm (9) 

IQ-^'} ) ) tiic -§■ ^ t ^ t& 1 ' El itb ' as lit !l >^ 
( Pulse Intensity) ^ ^ i ?^ a f^^ ^ a t M ^ m 
^ ( I = E /t. A ' T a t ( Nanosecond) ^ ^ ^ 

m tli 8^ fal ) ^$11^ ' # $ ^ t a" ^ 4 «fe * ^ ^ 4t Tt. 

ir ' %m.m^% ^ii ( Peak Power) ^ lOVlQ-^-lO'^ 
4# ' ^ 51 >^ ii; 1 0 1 0 ^= 1 0 i}^ ;5r ^> ° ^ n 

itb ^ 6^ ^ 7^. ( Two-photon) ^ ^ ffl T ' ^ It I; 

itb 5| ^ J-'ili: # 4^ - ^ ^ ^ ^ ^ ( Diatomic Homo ; 
Molecule) )^ ^ ^ ^- - ^ ^ ^ }^ %\ > % k ' 

# ^ im m ^ ' m ^ ^ p:^- k ^ ^ - hi B ii 

^t^ l4( Liquid Nitrogen Tank) > i-:^ -f^ ^ ^ 1 ^ 
^ 1 5 ( ^ 5 or ^ 7X 5^ # 5t ^> ^ £ ) T i # ^ 

# # H ^ H ^ it M li ^ = ^ a T -ft ^ 

H2 + 2hv . ► H2* ( 5^^. II) ' 

N 2 + 2 H 2* ► N 2H 4 + ^ tfe ( 5^ I II ) ■ 

t ^ ^ ' ']t - ^ ^ if Ife 0.5 1 6t ^ ^ 

# ' S itb ' ^ ^ k ^ ^ ^ ^ ^ ^ "i^ ^ 0 . D 

X 2 = 1 . 0 3 2t ^ # ( k ^ f'i ^ ^ ^ ± ^ ^ ^ = 4 
) ' it ^ i§ fli ;^ Il -f m t ^ ^ ( 0 . 9 9t ^ 

# ) ' it ilJc # a t- £ 1^ H ^ it ii ir? Ml ' f-J ^ 

-fi 1 . 0 3 2 - 0.9 9 = 0 . 0 4 2t ^ # 4. a #r 51! S # ;^ ffib 
^ ±. 5 0 0 ' ii a 7jc # ^ ^ 1 ^ «P it 
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i « ^mtm (10) 

ifp ii ^ ^ ^ m -^"f ' \^ ' ^ ^ ^ ^ ^ -i^ 



^ ?i a ^ 1% 7jc # ' it ^ t >S t a ( 1 A li M / 2 5°C ) T >4> 

^ l# II i-^^ hS. ^ .11 1^ A » 

4 t it ;r >^ -f^ Ji iiH t ^?'J ' ^'f t. itt II- ^ t& 

1 -4 1^ >il ,t H m ^ l# 4 ' '7)^ ^ )lf H ^ # ^ * 

1 ' ^1 |i ^ ^ A ^ ^- ; ^ ^ fS] 4^ A ^ A II ^ 

^ ^ %^ S ' # i^i: it S A -f |i il^L # #^ .t. li. ^ ^ 

^i. ir. 4 -f ' # ;^ ^"P l# 4 t -f-^ « M ^ it ffl = 

•ft ^ II- t ^ # ,^ >^ 4a X ' # ^ ^ A -f it ^ Si 

^ 3 0<^^7^ (cm) X 100^^ ^73^ ( era) x 1 0 0^.^ (cm) =3 
X 1 0 5 iL ;r ^> ^> ^ ^ ^ # ' ^ i|. # ii; 1 OA li m af . ^ 

^ ^ $L ^ n ^ ^ 9 5^ 9 8%' JL ^ ^ ^ 

1 4^ ^ ic ; ,^ J-x # -ft * >i t it Ifr IL af ' # ^ 4 II -r 

n ^ ^ ^ ^ ^ 5 0%' J- ^ m >t 4^ ( ^ ^ ^ # # # 

■l-i #7 ^ ^ a -fb -5^ -S. ^ -fc ^ # 11- f ) .mi ffn 1^ 



ii 1^ 'fb a It = * jtb ^ 



\% li ^ 1% m ^4 ' ^ A 



^ > It 'fb iil a u A -ii ^ 4^ 4 ^ ^ ' f ^ ^b >i # 

-fb * ;^ i ^ ^ ^ o 

j-x Ji ^/t i4 -ft ^ ^ # 8^ ^ Ii -f^'J & ' ' ii # ffi a PI. 

^ ^ # ^ ^ f ii % 1^ ^ € IS » ^ # ^ t t ii # ^ 

^ - A ith ;t A ^ T ^ t tf * #'J le, D t ' ii it A ^ff ^ ^ 

^ ^ i§ ^ ^ ^ - 4f # ^ ^ ' ?i ^£ ^ /"i. 1 ^ itb # 
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j^at 91135644 '^^^-'J B ^ ^JE 

1 .> a ^ ^ ^ ^ J-x T W : 

- . a. ^fe ir 4^ J. ^ H -fl- 4t ' Tfe, ( Photon) 5. - ^ 

V M ^ A ( Laser Ampl i f ier) ' ^ t ' U ^ Ml t M £ 

«S i Jl # I* -fe ^ *^ 1 . OJL 4 . 0;^ ^ : 

( Pulsed Intensity) it 10 ''J. lO'^JL 4f ^ ■ 

S ( Ground Vibrational State) '^'fk.^^^ifh^^ 
M.ik^^t}% ( Excited Vibrational State) ; 

ilt tr .t ^ - t ^> ^ ^ ^ A - i. It 
^ ' u -f^ ^ - ^ ^ ^> ^ «^ t. ^ S # ^ 

^? n ^ ^ ^ ^ - 

^ - -ft f^. ^ Ihf ( Chemical Laser) « 

-(^-A-tltlL^b^t^ ( Deuterium Fluoride 
Cherafc'al laser) • 

$, - ^ 4t ^ t ^ ( Oxygen Iodine Chemical 
Laser) « 

5 . in t 4- ^'J ^ ® 1^ 2^ ^U':t :^ ii: ' ^ t ' tg >fb ^ iir 
^. i|j-f.t.'fb*1f*f ( Hydrogen Fluoride Chemical 
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j^ife 91135644 ^> ^ n n IC a i^jL 

Laser) • 

6. V t ^ |& if 1^^ ^ t ii :^ ;^ ' ^ t '1^ i^.^ #s - 

^ ^ ^ ife ^ ( Infrared Laser Photon) * 

7. t ^ ^'J -IE ® g 1:^ 4: 11 it * ' ^ t ' ^ - 
it iii t # 7t -f ( Far Infrared Laser Photon) » 

8. ^ f 4 ^'J H ® ^ ^ f, it >^ ' ^ t ' ^ it # - 
^ m t ^ ''B. ( Short Pulse Laser Source) • 

9. i« t tt * if'J |£ g| ^ 1^ 41 $! it ;5r ^i: ' ^ ' 7t ^ -0. H 
*tSLl*^t^t4^^A.ISf^XfA^7fe®^ C Flash lamp 
Pump) 3.n ^ " 

1 0 t tt 4- ^'J l£ Sa ^ 9 m ^ M i& ^ ' ^ t • fA ^ 
# — Ife ^ Hi >!o M Tfe ^ ( Cesium-Neon Arc 

Flashlarap Pump) • 
n.-Ser f n ^ 9 3g ^ 3^ st ?5- >^ ' ^ f ' f-^ ife ^ 

^ - ^ if ^ ^ ?A ^ (Xenon -Potassium Arc 

Flashlarap Pump) • 

12.^ t If ^ n i ^ ij| ^ t it >^ ' ^ t • t n ^ - 4 ^ 

1 3 . t «f # #'J ^ ® IS U!! ^ ^1 it ' ^ t ' t ^ -* ^ 

^ ^> ^ - ^5^ ^ 3^ ' ^ ^ ^ ^ ^> ^ ' & ^tJ- 

14.*^ t tt ^ ^'i E ® ^ ^ ^ it :r • t ♦ 1^ t. ^e- ^ 

# Jit - 7K ^ m m ^ «P ^ 1 >^ • 
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j^Sfe 911 35644 (-'i^ -s^ n M B {-l-jL 

ib.-h ^ n t M im :^ > ^ t > '4 ^ ^ 

# «p J. t 3L t M ( 1 A a a / 2 5°C ) ;r ,i « 

^ ^ t H ^ ± ^ # ^ - 7^ ^ ( Photon) 5 - t 
A ^ ( Laser Amplifier) ' - Itil^t-^tJ. 

4^ ^ it. # ^ >A -I: 1 . Oi- 4 . 0^ jf^ : 

( Pulsed Intensity) 10''^ lO'^SL /-f ; 
M ^If ^ it 1 0 " J. W% /f- ;r ^ 7^ -f # 

-S. ^ ^ ^ ^ *A 7t ^ • ^ ^fe 1^ ^ 

1 C Ground Vibrational State) ^ ^ J. iti # -J^ ^ S 
( Excited Vibrational State) ^^^^^-'^^'^ 

^ ^'P ^> ^ ^ -ft • 

1 7.:itu t tt ^ |£ S ^ 1 63i t ii ;5- ' ^ t . > 1^ tl t 
^ i& - -fb f 4t ( Chemical Laser) * 

i8.*> t ^ -I- n.^ ® ^ 17^ ^ 1 5i ^ ?^ • t ' n^tm 

• S"^ t. ^ t ^ (Deuterium Fluoride 

Chemical Laser) " 

1 9 . t tf # ^'J ^ H ^ ^ t ^ yir ^ ^ t ' 'ft ^ t 

^ ij, - IL 'ft ® # ^ ( Oxygen Iodine Chemical 
Laser) » 

20.4^ t ^ ^ ^'i Is S $ HjI i:. ^ ;r > ^ t - # t 
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tat 91135644 q^ iF- ,C- ^ f^JL 

It'fl-^-lL^^b^^^ ( Hydrogen Fluoride 
Chemical Laser) " 
2 1 . dta t If 4S. IS m ^ 1 6 S[ ii >fr •• At ' 7t 

- H t^}- ^ t ^ ^ ( Infrared Laser Photon) » 
22. -h t tl ^ la S ^ 16 J^, ^ t i^/T ^i: - ^ t » ^ 

- it -^-L ^-1 # Tfe ( Far Infrared Laser Photon 
) 

ZZ.h ^ ^ 4- H Si m ^ 1 6 ^ ^ >^ ' ^ f ' it 

- ^ M W ^ It ?fe # ( Short Pulse Laser Source) » 

2 4. ^ t # ^'J il ^ 1 6 ^ ^ ;r >^ ' At ' 7^ ^ # 
^ * t5: S :^ It t 1^ ^ A §1 1^ ^- ?/5 Tfe ^ ^ C F 1 ash 1 amp 
Pump) ^ J. ;t 51 ^ " 

25. ^tt^-§-^'JE©^ 24 ' At ' tltPAi^^i 

— ^£^3S.itP>5 7fe.ilti^ ( Cesium-Neon . Arc 
Flashlamp Pump) » 

26. ^ttf#^-]leil^243i4:f. - At » ttpA^^fe^ 
^ -f^. — H 5Cv it. ^ ( Xenon-Potassium Arc 
Flashlamp. Pump) = 

11.^ r tf a ^ i bj^ t ^ ^ >^ • At > ^ - ^ 

^ ^ .5. $ ^ ^ ^ ^ ^ o 

28.*' t^4^'J^S3^ 16JI:S:^^:?-* ' At ' tt W> - ^ 

M ^ A % ^ ^ Ji. ^ ^ ^ " 

29.in t If * I& 1 ^ im ^M.'^:^ >i: ' At ' U Mi ^ 

J.X - # Jt §P ^ 1 'Sp ' 
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tife 91135644 



Z^Av^%^^M^^% ^ % ^ :^ ' ^ t -• n. %fY 
^ i% '4^ '4^ ^ t t ^ ( 1 A ;^ M / 2 5t ) B » 
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